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INTRODUCTION 
The increase in use of bicycles in the recent past 
has resulted in more emphasis being placed on bicycle 
safety. A previous report dealt with an analysis of the 
characteristics of bicycle~related, motor-vehicle acci· 
dents in Kentucky (I). The data base for that report 
was statewide accidents occurring in a one-year period. 
The purpose of tbis study was to make a more detailed 
analysis of one particular city. Lexington was chosen 
because of the large number of bicycle accidents found 
in tbe statewide study (Lexington ranked second 
behind Louisville in number of accidents) and because 
of tbe availability of accident reports for past years. 
Also, the University of Kentucky, located in 
Lexington, is a major generator of bicycle traffic. 
The objectives were to make a detailed summary 
of several years of bicycle accident data, compare the 
Lexington accident summaries with statewide statistics, 
identify high-accident locations, and recommend 
accident counter-measures. 
PROCEDURE 
All bicycle-related, motor-vehicle accidents 
which occurred in Lexington for a seven-year period 
(1971-1977) were obtained from police records. By 
manual search, a copy of the police report was 
obtained for each accident. Infonnation from the 
report was coded and summarized. The summaries 
were analyzed and compared to the statewide 
summaries. The location of each accident was coded by 
street and intersecting street, if applicable. The 
high-accident locations were then identified and listed. 
To determine differences in severity of various 
types of accidents, a severity index was used (2). 
The severity index formula places a value on the 
average severity of a group of accidents. Accident 
severity increases as the severity index increases. The 
formula is as follows: 
SI = [9.5(K +A)+ 3.5(B +C)+ PDO] /N 
where K = number of accidents involving fatality 
of cyclist, 
A= number of accidents involving an incapaci~ 
tating injury to a cyclist, 
B = number of accidents involving a non-inca-
pacitating injury to a cyclist, 
C = number of accidents involving slight injury 
to the cyclist, 
PDO = number of accidents involving no injury 
to the cyclist, and 
N = total number of bicycle-related, motor-
vehicle accidents 
RESULTS 
NUMBER OF ACCIDENTS 
In tbe seven-year period of 1971 through 1977, 
there were 411 reported bicycle-related, motor-vehicle 
accidents in Lexington. The distribution by year is 
shown in Figure 1. Increased usage in recent years 
corresponds to a general increase in bicycle accidents 
from an average of 41 for 1971 through 1973 to 72 for 
1974 through 1977. 
Considering the seven-year period, the rate for 
bicycle accidents was 32 accidents per 100,000 popula-
tion. This compares to a statewide rate of 22 per 
100,000 population ( 1). While the Lexington rate was 
higher than that for tbe entire state, it was lower than 
that found for many of the other major cities in 
Kentucky. Accident frequency (accidents per 100,000 
population) was generally found to increase in cities 
and counties witb higher populations (1). As noted 
earlier, Lexington was second to Louisville in number 
of accidents. 
CYCLIST CHARACTERISTICS 
The number and rate of bicycle-related, motor-
vehicle accidents by age and sex of the cyclist are given 
in Tables I and 2, respectively. The highest number 
and rate were for cyclists 10 to 14 years old (Table 1). 
The accident frequency reduced dramatically for 
cyclists 20 years or older; the number of accidents 
dropped dramatically for cyclists 30 years or older. 
Only 5.4 percent of tbe accidents involved a cyclist 30 
years or older; 72 percent of cyclists involved in 
accidents were between 10 and(29. 
Bicycle accidents predokinately involved male 
cyclists (75 percent) (Table 2). The accident frequency 
for males was also over three times that for females. 
The accident rates do not include the amount 
of riding done per cyclist. A previous study showed 
that male cyclists ride approximately twice as many 
miles as females (3}. Considering this factor, males 
would still have a higher rate tban females. Also, 
considering miles ridden by cyclists between 6 and 19 
years old (3), the 10-to-14-years category still had the 
highest accident rate. 
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TABLE 1. BICYCLE ACCIDENT FREQUENCY BY AGE OF CYCLIST 
PERCENT ACCIDENT FREQUENCY 
AGE OF CYCLIST NUMBER OF OF PERSONS OF PER YEAR (YEARS) ACCIDENTS TOTAL TIJAT AGE PER 10,000 PEOPLE 
Less than 6 33 8.0 20,019 2. 35 6 - 9 62 15.1 14,086 6.29 
10 - 14 119 28.9 17,146 9.91 
15 - 19 85 20.7 18,733 6.48 
20 - 29 90 21.9 37,882 3.39 
30 - 39 13 3.2 22,848 .81 
40 - 49 7 1.7 21' 369 .47 
?: so 2 0.5 37,977 .07 
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TABLE 2. BICYCLE ACCIDENTS BY SEX OF CYCLIST 
SEX OF NUMBER OF PERCENT OF 
CYCLIST ACCIDENTS TOTAL 
Male 304 75 
Female 100 25 
' 
ACCIDENT TYPE 
The type of accident as classified on the accident 
form did not provide sufficient information. A mefhod 
of classification, therefore, was developed based on a 
method cited in a previous report (4). A summary by 
type of accident and maneuver is given in Table 3. The 
types shown in Table 3 were ordered by number of 
accidents in Lexington, from highest to lowest. The 
percentage of total accidents for each category is given 
ACCIDENT FREQUENCY 
POPULATION PER YEAR 
PER 10,000 PEOPLE 
91,749 4. 73 
97,951 1. 46 
for bofh Lexington and the state ( 1). 
The most common types involved error by the cyclist. 
The order of fhe types in Lexington was very similar to 
fhat found statewide. Diagrams showing more detailed 
information of fhe major types are shown in the 
APPENDIX (Figures AI through A9). The percentages 
shown on fhe diagrams indicate the proportion of all 
accidents of a particular type. An analysis of the major 
accident types follows. 
TABLE 3. ClASSIFICATION OF BICYCLE ACCIDENTS BY TilE 1YPE OF ACCIDENT AND AMNEUVER 
NUMBER OF PERCENI STATEWIDE 
TYPE OF ACCIDENT BY MANEUVER ACCIDENTS OF TOTAL PERCENTAGE 
Cyclist exited driveway into motorist's 
path 59 14.3 16.3 
Cyclist failed to stop/yield at 
tontrolled intersection 57 13.9 21.7 
Cyclist made improper left turn 37 9.0 12.4 
Cyclist rode on wrong side of road 37 9.0 9.1 
Motorist made improper left turn 37 9.0 4.6 
Motorist collided with rear of cyclist 33 8.0 8.0 
Motorist failed to stop/yield at 
controlled intersection 31 7.5 5.0 
Motorist exited driveway into cyclist's 
path 25 6.1 3. 7 
Motorist made iruproper right turn 19 4.6 4.6 
Cyclist collided with rear of motorist 18 4.4 1.6 
Parking lot 11 2.7 3.7 
Hotorist opened car door into cyclist's 
path 6 1.5 1.2 
Cyclist made improper right turn 4 1.0 1.8 
Other 37 9.0 6.3 
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The most common accident invo~ved a cyclist 
exiting a driveway into the path of a motorist. As 
shown in Figure AI, in a large percentage of the 
cases, there was parking on the street which would 
have reduced sight distances. The motorist was travel· 
ing in the near lane in most cases. The second leading 
type involved a cyclist failing to stop or yield at a 
controlled intersection. In most of these accidents, the 
cyclist simply ignored the stop sign (Figure A2). 
Another leading type of accident resulted when a 
cyclist made an improper left tum. The largest percent-
age of these accidents involved the cyclist turning left 
from the right edgeline into the path of a motorist 
going the same direction as the cyclist (Figure A3). 
Several accidents involved a cyclist riding on the wrong 
side of the street. Those accidents occurred in several 
ways at intersections and non~intersections (Figure 
A4). Most accidents involving a motorist making an 
improper left turn resulted when the motorist turned 
from an opposing lane into the path of the cyclist 
(Figure A5). The majority of the accidents classified as 
a motorist colliding with the rear of a cyclist occurred 
at an intersection and resulted when the motorist did 
not give the cyclist a proper share of the traffic lane 
(Figure A6). In most of the accidents where the 
motorist failed to stop or yield at a controlled inter-
section, the motorist did stop but pulled into the 
path of the cyclist (Figure A 7). In most of the acci-
dents where the motorist exited a driveway into 
the cyclist's path, the cyclist was travelling on the 
sidewalk (Figure AS). Most accidents involving a 
motorist making an improper right turn were at inter~ 
sections and resulted when a motorist made a right 
turn into the path of a cyclist proceeding along the 
right edgeline (Figure A9). 
A comparison of type of accident and age of 
cyclist was also made. First, for each age group, the 
percentage of each type of accident was calculated 
(Table 4). There were some basic differences between 
age groups. By far the highest percentage of accidents 
for the youngest age category (less than 6) involved 
a cyclist exiting a driveway into a motorises path. 
For cyclists between 6 and 14 years of age, the leading 
accident types resulted from a cyclist's failure to 
yield right of way at either a driveway or controlled 
intersection. For cyclists over 20 years old, error 
by the motorist resulted in most of the accidents. 
Another method of comparing accident type 
by age of cyclist is given in Table 5. There, the distribu-
tion of the age of cyclists involved in each accident 
type is given. For any given accident type, this table 
shows the cyclist's age category for which training 
might be directed to obtain the maximum reduction in 
accidents. 
TABLE 4. TYPE OF ACCIDENT CLASSIFIED FOR EACH AGE GROUP 
PERCENT OF ALL ACCIDENTS 
AGE OF CYCLIST 
LESS TilAN 20 AND 
1YPE OF ACCIDENT BY MANElNER 6 6-9 10-14 15-19 OVER 
Cyclist failed to stop/yield at 
controlled intersection 9.1 22.9 20. 7 12.9 4.5 
Cyclist exited driveway into motorist's 
path 42.4 26.2 19.8 4.7 1-8 
Cyclist made improper left turn 3.0 8.2 14.6 8.2 6.3 
Cyclist rode on wrong side of street 15.1 9.8 7. 7 ll.8 6.3 
Motorist collided with rear of cyclist 0.0 4.9 5.9 10.6 12.6 
Motorist failed to stop/yield at 
controlled intersection 6.1 0.0 3.4 10.6 14.4 
Motorist made improper left turn 3.0 0.0 4.3 10.6 19.8 
Motorist made improper right turn 0.0 3.3 0.9 4.7 10.8 
Motorist exited driveway into cyclist's 
path 3.0 8.2 4.3 9.4 5.4 
Parking lot 3.0 4.9 5.2 1.2 0.0 
Cyclist made improper right turn 0.0 3.3 0.9 1-2 0.0 
Cyclist collided with rear of motorist 6.1 3.3 5.2 4. 7 3.6 
Motorist opened car door into cyclist's 
path 0.0 0.0 0.0 1.2 4.5 
Other 9.1 4.9 6.9 8.2 9.9 
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TABLE S. AGE OF CYCLISTS INVOLVED IN EACH TYPE OF ACCIDENT 
PERCENT OF ALL ACCIDENTS 
AGE OF CYCLIST 
LESS THAN 20 AND 
1YPE OF ACCIDENT BY MANEUVER 
Cyclist failed to stop/yield at controlled 
intersection 
Cyclist exited driveway into motorist's 
path 
Cyclist made improper left turn 
Cyclist rode on wrong side of street 
Motorist collided with rear of cyclist 
Motorist failed to stop/yield at controlled 
intersection 
Motorist macle improper left turn 
Motorist made improper right tum 
Motorist exited driveway into cyclist's 
path 
Parking lot 
Cyclist made improper right turn 
Cyclist collided with rear of motorist 
Motorist opened car door into cyclist's 
path 
Other 
TYPE OF LOCATION 
A summary of bicycle accidents in Lexington by 
several methods of defining type of location is given 
in Table 6. The Community Development Plans, 
prepared by the Lexington-Fayette County Planning 
Commission, divided the metropolitan ' area into 
various land uses. Each accident was then classified 
by land use. The summa1y shows that_ the majority 
of the accidents occurred in residential areas. A sub-
stantial percentage also occurred in areas designated 
as special commercial. This categol)' consisted pri-
marily of strip development along arterials. The other 
major type of area identified was accidents occurring 
around the University of Kentucky. 
To locate accidents by the general area in which 
they were occurring, Lexington was divided into 25 
zones (Figure 2). The central business area made up the 
first zone, and the zones spread outward from there. 
Zone borders were drawn parallel to the major arterials 
which radiate outward from the downtown area. The 
limited access highway which runs entirely around 
Lexington (KY 4) provided the basis for starting the 
outermost zones. The largest percentage -of accidents 
occurred in the zone representing the University of 
Kentucky. The downtown zone had the second highest 
percentage of accidents. Other high-accident zones 
were in residential areas close to the University of 
Kentucky. 
6 6-9 10-14 15-19 OVER ALL 
5.3 24.5 42.1 19.3 8.8 100 
23. 7 27.1 39.0 6.8 3.4 100 
2.7 13.6 45.9 18.9 18.9 100 
13.5 16.2 24.3 27.0 19.0 100 
0.0 9.1 21.2 27.3 42.4 100 
6.5 0.0 12.9 29.0 51.6 100 
2. 7 0.0 13.5 24.3 59.5 100 
0.0 10.5 5. 3 21.0 63.2 100 
4.0 20.0 20.0 32.0 24.0 100 
9.1 27.3 54.5 9.1 0.0 100 
0.0 50.0 25.0 25.0 0.0 100 
ll.l ll.l 33.4 22.2 22.2 100 
0.0 0.0 0.0 16. 7 83.3 100 
9.4 9.4 25.0 21.8 34.3 100 
Several other variables were considered. Most 
bicycle accidents occurred at intersections. Only a 
small percentage (3.9 percent) involved a cyclist on the 
sidewalk. In about two-thirds of the accidents, parking 
was not allowed on the street. The speed limit in over 
90 percent of the cases was 35 mph (15.6 m/s) or 
lower. Finally, over 90 percent of the accidents 
occurred on two-way streets. 
ACCIDENT SEVERITY 
As would be expected, bicycle-related motor· 
vehicle accidents are severe. Severity was related 
to accident type (Table 7). Accidents involving failure 
of the motorist or cyclist to stop or yield at a con-
trolled intersection were the most severe. This type of 
accident would tend to be a right-angle accident. In 
general, accidents resulting from an error by the cyclist 
were the most severe. 
Accident severity was also related to several 
other factors (Table 8 ). Severity increased slightly 
with increased age and was slightly higher for females. 
Angle accidents were more severe than same- or 
opposite-direction accidents. Accidents involving riding 
against traffic were slightly more severe than those 
involving riding with traffic. Intersection accidents 
were more severe than non-intersection accidents. 
Finally, accidents involving a cyclist riding on the side-
walk were less severe than those on the roadway. 
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TABLE 6. SUMMARIES OF LEXINGTON BICYCLE ACCIDENTS BY TYPE OF LOCATION 
PERCENT 
VARIABLES CATEGORY OF TOTAL 
Low density residential 27.9 
Medium density residential 26.2 
High density residential 7.6 
Industrial 1.2 
Land·use Central business 4.7 
Shopping center 3.4 
Special commercial 19.4 
Education (University of KY) 8.1 
Education (other) 0.5 
Rural 1.0 
1 12.8 
2 5.2 
3 3.7 
4 5.7 
5 17.9 
6 3. 7 
7 1.2 
8 3.2 
9 2.0 
10 3.4 
11 3.9 
Zone 12 1.2 
13 2.9 
14 6.9 
15 6.1 
16 2.9 
17 0 
18 1.2 
19 3.9 
20 4.4 
21 1.5 
22 3.4 
23 2.2 
24 0. 7 
Intersection 56.3 
Intersection Non-intersection 28.0 
Driveway 15.7 
Roadway 92.4 
Roadway Sidewalk 3.9 
Parking lot 3. 7 
Traffic control Stop sign 23.9 
Traffic signal 16.8 
Parking allowed Yes 35 
No 65 
Less than 35 (15. 6) 9.1 
Speed limit 35(15.6) 83. 7 
(MPH) (m/s) 40(17.9) or 45(20.1) 6.0 
More than 45 (20.1) 1.2 
One or two-way street One-way 8.7 
Two-way 91. 3 
6 
7 
8 
TABLE 7. 1YPE OF ACCIDENT BY MANE!NER AND CYCLIST'S INJURY 
1YPE OF ACCIDENT BY MANEUVER 
Motorist failed to stop/yield at controlled 
intersection 
Cyclist failed to stop/yield at controlled 
intersection 
Cyclist made improper left turn 
Cyclist exited driveway into motorist's path 
Cyclist rode on wrong side of street 
Motorist made improper left turn 
Parking lot , 
Motorist made improper right turn 
Motorist collided with rear of cyclist 
Cyclist made improper right turn 
Motorist opened car door into cyclist's path 
Motorist exited driveway into cyclist's path 
Cyclist hit motorist rear 
Other 
SEVERI1Y 
INDEX 
4.48 
4.47 
4. 31 
4.12 
4.05 
4.01 
3.82 
3.75 
3.59 
3.50 
3.50 
3.17 
3.12 
3.79 
TABLE 8. CCMPARISON OF ACCIDENT SEVERITY TO SEVERAL FACTORS 
VARIABLE 
Bicyclist's age 
Bicyclist's sex 
Direction 
Intersection 
Roadway 
CATEGORY 
Under 10 
10 - 19 
20 or older 
Male 
Female 
Angle 
With traffic 
Against traffic 
Intersection 
Non-intersection 
Driveway 
Roadway 
Sidewalk 
ACCIDENT SEVERI1Y 
(SEVERI1Y INDEX) 
3. 77 
4.03 
4.12 
3.95 
4.24 
4.15 
3. 72 
3.85 
4.03 
3.87 
4.06 
4.04 
3.63 
ACCIDENT FAULT 
From the details given on the accident report, 
a determination of fault (either cyclist or motorist) 
was made. The cyclist was found to be at fault in the 
majority of the accidents (61 percent). A comparison 
was made between fault and several variables (Table 9). 
A much higher percentage of the young cyclists were 
at fault. No significant difference was found between 
male and female cyclists. A higher percentage of 
cyclists were at fault in the more severe accidents. 
Also, the percentage of cyclists at fault involving acci-
dents where the cyclist was riding on the sidewalk 
was much lower than when riding on the roadway. 
A summary of the contributing circumstances, 
as listed on the accident report for the cyclist and 
driver, is given in Table 10. Failure to yield was the 
leading factor for both cyclists and drivers. 
VARIATION WITH TIME 
The largest percentage of accidents occurred 
between 4:00 and 7:00 p.m. (Figure 3). Most of the 
accidents occurred during the summer months of July, 
August, and September (Figure 4). The number of 
accidents were about the same for Monday through 
Friday and then decreased during the weekend (Figure 
5). 
TABLE 9. COMPARISON OF FAULT AND SEVERAL VARIABLES 
VARIABLE 
Cyclist's age 
Cyclist's sex 
Cyclist's injury 
Accident location 
CATEGORY 
Less than 10 
10 - 19 
20 and older 
All 
Male 
Female 
Fatal 
PERCENT 
BICYCLISTS 
AT FAULT 
84 
67 
31 
61 
63 
66 
Incapacitating lnJury 
Non-incapacitating 
100 
71 
lnJury 
Possible injury 
No injury 
Intersection 
Non-intersection 
Driveway 
Roadway 
Sidewalk 
61 
56 
56 
57 
70 
67 
62 
38 
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TABLE 10. DISTRIBUTION OF CONTRIBUTING CIRCUMSTANCES FOR CYCLIST AND DRIVER 
CYCLIST DRIVER 
CONTRIBUTING CIRCUMSTANCE 
Failed to yield 
Driver inattention 
Disregard traffic controls 
Unsafe speed 
Following too close 
Improper turn 
Improper passing 
Alcohol 
Distraction 
Fell Asleep 
Other 
None detected 
None stated 
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COMPARISON WITH STATEWIDE STATISTICS 
A comparison was made between Lexington and 
statewide statistics to determine in what areas Lexing-
ton deviated from the norm (Table II). In many cases 
there was close agreement but there were differences. 
The percentage of cyclists over 20 years old 
was much higher in Lexington than statewide showing 
a larger ridership of older cyclists in Lexington. The 
average age of cyclists involved in accidents was 13.8 
years statewide and 16.2 years in Lexington. The 
percentage of male cyclists of the. total in Lexington 
wa:·. very close to the statewide average. Also, the 
characteristics of the motorists involved were found 
to be very similar. 
Differences were also found in the types of 
injuries. The severity index statewide (4.01) was almost 
identical to that in Lexington (4.00). However, 
Lexington has a lower percentage of severe accidents 
(fatal or incapacitating injury). This was probably 
related to the lower overall speeds in Lexington com-
pared to statewide bicycle accidents. This was offset by 
the fact that Lexington had a lower percentage of 
accidents in wliich no injury was involved. 
TABLE 11. COMPARISON OF LEXINGTON AND STATEWIDE BICYCLE-RElATEr, 
MOTOR-VEHICLE ACCIDENTS 
12 
CATEGORY 
Bicyclists over 20 years of age 
:!ales 
;.totorists tmder 30 years of age 
Male motorists involved 
Fatal accidents 
Fatality of incapacitating injury 
No injury (cyclist) 
Wet pavement 
Raining 
In school area 
During weekend 
During Darkness 
Between 3 PM and 7 PM 
Cyclist at fault 
At intersection 
Cyclist on sidewalk 
On one-way street 
Cyclist riding against traffic 
(excluding angle accidents) 
Bicycles with defects 
:<oadway defect 
Involved truck 
Angle accident 
In residential area 
:'at straight and level roadway 
Non-local driver 
Non-local cyclist 
At intersection with stop sign traffic 
control 
At intersection with traffic signal 
PERCENTAGE 
STATEWIDE 
11 
80 
53 
68 
1.3 
19 
24 
5.4 
4.1 
2.9 
25 
11 
49 
71 
45 
2.9 
4.7 
30 
5.9 
5.5 
11 
so 
51 
27 
15 
4.0 
23 
11 
LEXINGTON 
27 
75 
58 
68 
0.8 
13 
12 
12 
7.5 
8.0 
20 
12 
44 
61 
56 
3.9 
8.7 
27 
6.5 
6.2 
6.4 
58 
47 
33 
11 
1.0 
21 
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Several other differences were found. A higher 
percentage of accidents in Lexington occurred during 
wet-weather conditions. This may indicate that more 
of the bicycle trips in Lexington were non-pleasure 
trips which had to be made regardless of weather 
conditions. Some of these trips may be related to 
the University of Kentucky. Lexington had a much 
higher percentage of accidents in school areas (this 
code was placed on the accident report and does not 
correspond to the land use classifications previously 
reported). The percentage of accidents during the 
weekend was lower in Lexington. The percentage 
occurring during darkness was very similar; and. in 
both cases, a large percentage occurred during -the 
evening rush hours (between 3:00 and 7:00p.m.). 
It was found that the percentage of cyclists 
at fault was less in Lexington than statewide. Part 
of this may be related to the higher percentage of 
older cyclists in Lexington. As would be expected, 
since all Lexington accidents were in urban areas, 
higher percentages of the accidents occurred at inter-
sections, on the sidewalk, and on one-way streets. 
The percentage of cyclists riding against traffic was 
very similar. The percentages of bicycle or roadway 
defects were also similar. In both cases, the large 
majority of bicycle defects involved defective brakes; 
and roadway defects involved an obstruction of view. 
The percentage of accidents involving a truck was 
lower in Lexington, which would be related to the 
lower percentage of trucks in Lexington compared to 
statewide (includes rural accidents). The higher per· 
centage of intersection accidents in Lexington resulted 
in a higher percentage of angle accidents. The percent· 
ages of accidents in residential areas and not on a 
straight and level roadway were similar. The percentage 
of non-local drivers and cyclists statewide was higher 
than for Lexington, but the percentage was very low in 
both cases. The percentage of accidents at an inter-
section with stop~sign control was about the same, but 
Lexington had a higher percentage of accidents at 
intersections with traffic signals. 
HIGH-ACCIDENT LOCATIONS 
The street on which each accident occurred 
was coded along with the other accident information. 
A total of 1,681 streets were listed on the guide 
of streets in Lexington. There were 177 streets (II 
percent of the total) which had at least one reported 
bicycle-related, motor-vehicle accident during the 
seven-year study period. The number of streets with 
a given number of accidents is presented in Table 
12. There were only six streets with 10 or more acci-
dents. Those six streets, which represent only three 
percent of the streets with bicycle-related accidents, 
accounted for 78 accidents or 20 lercent of the 
total accidents. A total of 26 streets had four or more 
accidents. These 26 streets represented 15 percent of 
streets with accidents but accounted for 182 accidents 
or 46 percent of the total. This analysis showed that 
there were some definite high-accident streets. 
A list of the streets which had four or more 
accidents is given in Table 13. The AADT of the street 
is given, and an accident rate in terms of bicycle 
accidents per million motor vehicles was calculated 
for each street. Also, a map outlining these high· 
-accident streets is shown in Figure 6. It was obvious 
that most of these streets, particularly the highest· 
accident streets, were located around the University of 
Kentucky. 
A list of intersections which had more than one 
accident was prepared (Table 14). A map showing 
these intersections is shown in Figure 7. There were 
only 22 intersections which had more than one acci· 
dent, and they were on the high-accident streets. 
TABLE 12. DISTRIBUTION OF BICYCLE ACCIDENTS BY STREET 
NUMBER OF NUMBER OF 
ACCIDENTS STREETS 
10 or more 6 
7 4 
6 2 
5 8 
4 6 
3 14 
2 37 
1 100 
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TABLE 13. LIST OF STREETS WITH FOUR OR MORE BICYCLE ACCIDENTS 
NUMBER OF ACCIDENT RATE 
STREET ACCIDENTS MDT (ACCIDENTS/MILLION VEHICLES) 
Nicholasville Road 19 38,000 .20 
Rose Street 15 18,200 . 32 
Euclid Avenue 14 18,000 . 30 
North Broadway ll 24,500 .18 
South Limestone Street ll 33,500 .13 
Tates Creek Pike 10 27,800 .14 
East High Street 7 8,500 . 32 
Clays Mill Pike 7 6,300 .43 
Winchester Road 7 22,800 .12 
South Broadway 7 30' 800 .09 
Alexandria Drive 6 ll,200 .21 
Columbia Avenue 6 3,800 .62 
Cooper Drive 5 20,500 .10 
Waller Avenue 5 20,200 .10 
Seventh Street 5 3,700 .53 
North Limestone Street 5 5,800 .34 
Liberty Road 5 8,500 .23 
Eastland Parkway 5 13,800 .14 
East Main Street 5 13,600 .14 
Richmond Road 5 20,600 .10 
Meadow Lane 4 5,600 .28 
Mill Street 4 14,700 .ll 
Harrodsburg Road 4 30,800 .05 
Southland Drive 4 22,000 .07 
New Circle Road 4 35,100 . 04 
South Upper Street 4 ll' 400 .14 
14 
Figure 6. High-Accident Streets. 
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TABLE 14. SUMMARY OF INTERSECTIONS WITI-! M)RE THAN ONE ACCIDENT 
INTERSECTION 
MAJOR STREET INTERSECTING STREET 
Rose Street 
Rose Street 
South Broadway 
Nicholasville Road 
Nicholasville Road 
Rose Street 
Euclid Avenue 
Euclid Avenue 
South Limestone Street 
Tates Creek Pike 
East High Street 
Winchester Road 
Winchester Road 
Columbia Avenue 
Main Street 
Main Street 
Main Street 
Ashland Avenue 
New Circle Road 
Meadow Lane 
Harrodsburg Road 
Fontaine Road 
Clifton Avenue 
Columbia Avenue 
Red Mile Road 
Rosemont Garden 
Wilson Downing Road 
East High Street 
Rose Street 
Woodland Avenue 
Virginia Avenue 
Dove Run Road 
Kentucky Avenue 
Delaware Avenue 
Strader Avenue 
Park Avenue 
Mill Street 
South Upper Street 
Ashland Avenue 
Central Avenue 
Meadow Lane 
Gay Place 
Bob-O-Link Drive 
Shriners Lane 
NUMBER OF 
ACCIDENTS 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
Figure 7. Intersections with More than One Bicycle Accident. 
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BICYCLE F ACIUTIES 
Current or Planned Facilities -- Bikeway planning 
in Lexington was begun in 1972 with a study prepared 
by the City-County Planning Commission (5). This 
study confirmed that the University of Kentucky was 
the largest generator of bicycle trips in the area. In 
1973, a Mayor's Citizen Committee on Transportation 
was organized with a subcommittee on bicycle and 
pedestrian safety. Also in 1973, a "Bicycle Facilities 
Plan 11 component was added to Lexington's revised 
comprehensive transportation plan (6). It included a 
generalized plan for interim bikeways facilities for 
1973 to 1990. The plan identified preferred streets for 
bicycle travel. 
There are very few designated bicycle facilities 
in Lexington. Almost all bicycle riding is done on the 
roadway with no special provisions for cyclists. There 
are a large number of curb ramps available, but use 
of sidewalks is limited. 
A 1976 pamphlet issued by the Lexington-
Fayette Urban County Government listed bicycle 
facilities in Lexington (7). The pamphlet listed one 
bicycle trail currently in use. A bicycle trail is a sepav 
rate trail or path from which motor vehicles are prohib-
ited (8). This trail is termed the University of 
Kentucky bikeway and runs along Stadium Access 
Road 11D 11 from Access Road 11C11 to Tates Creek 
Road. Four proposed bicycle trails are listed, and two 
of these trails have since been approved; the Tates 
Creek Road Bikeway will run from Lakewood Drive to 
Gainesway Drive, and the Richmond Road Bikeway 
will run from Todds Road past Jacobson Park to 
Walnut Hill Road. Two designated bikeways share the 
sidewalk with pedestrians utilizing a series of curb 
ramps; the South Umestone Bikeway runs from 
Southland Drive to the University of Kentucky, and 
the Cooper Drive Bikeway runs from Chinoe Drive to 
the University of Kentucky. These bfkeways are not 
signed as such. 
There are two other types of bikeways. One is 
a "designated bicycle lane 11 where a portion of the 
roadway or shoulder is designated for use by cyclists. 
This is done by a paint stripe, curb, or other similar 
device. There arc currently no designated bicycle lanes 
in Lexington. The other type is a "shared roadway" 
where a roadway is officially designated and marked 
as a bicycle route but is open to motor-vehicle travel 
and upon which no bicycle lane is designated. There 
are currently no designated "shared roadwa/ 1 routes 
in Lexington with the exception of the Trans-America 
Trail. This is a national trail which runs from the west 
coast to the east coast, and a portion happens to run 
tiuough Lexington and Fayette County. It is marked 
by signs. 
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Future Facilities -- The expense and availability 
of necessary right of way precludes the construction 
of many bicycle trails. Also, the pavement width 
necessary to provide designated bicycle lanes limits 
their use. Logical locations for designated bicycle lanes 
would be on the high-accident streets given in Table 
13. Information pertaining to those streets is given in 
Table 15. This information includes vehicular volume, 
speed limit, number of lanes, the existence of 
sidewalks, curbs, curb ramp, if applicable, parking, 
and dimensions of the street. These data would often 
vary along a given street so the data were taken on the 
sections of streets where accidents had occurred. These 
data provide general information necessary when 
considering the addition of bikeways. Standards for 
designated lane widths are given by AASHTO (9 ); 
these widths are given in Table 16. As an example, 
for a one-way bicycle lane where parking is not allowed 
and the bicycle lane is between the curb and travelled 
way, the minimum width would be 4.0 feet (1.2 m). 
A report from Maryland recommended providing room 
for bicycles by widening curb lanes by slightly narrow-
ing adjacent lanes (10). For the example, the necessary 
width would be a 4.0-foot (1.2-m) designated bicycle 
lane and an I !.0-foot (3.4-m) vehicle lane. For a 
four-l"ane street, this minimum pavement width from 
the centerline or median would be 26 feet (7.9 m). For 
a two-lane street with curb and no parking, the mini-
mum total pavement width would be 30 feet (9.1 
m). The data in Table 15 show that adequate width for 
the addition of a designated bicycle lane does not exist 
in most cases. In some cases, an adequate width would 
exist for short sections but not for the entire street. 
For multilane streets, a minimum curb lane width of 
15 feet (4.6 m) would be required if parking is not 
permitted. 
The other alternative for a bfkeway would 
involve a shared roadway marked by a bicycle route 
sign or marker as shown in Figure 8 (8). The route 
marker would be used if a unique system of route 
designations were set up; the bike route sign would be 
of general use where no unique designation of routes is 
desired. These signs would provide guidance for cyclists 
if a definite system of bfkeways is desired and would 
remind motorists of the presence of cyclists. The 
logical locations for this type of bikeway would be the 
streets identified as high-accident streets for which no 
other type of bikeway would be appropriate as well as 
the streets identified on the "Bicycle Facilities Plan''. 
If appropriate streets were designated, it may be 
possible to divert bicycle traffic from the high-accident 
streets and, therefore, reduce accidents. 
TABLE 15. INFORMATION ON HIGH-ACCIDENT STREETSa 
STREET WIUIHS (FEET)b 
NUMBER OF 1WO- l~:r,.y OR SPEED CURB PAVEMENT WIDTI-1 SHOULDER OR CURB 
STREET AADT LM'ES ONE-\VAY LIMIT (MPH) SIDBVALK RAMPS PARKING CURB TOTAL BY DIRECTION LA.liJE WID1H 
Nicholasville Road 38' 000 5 2 40 Yes Yes No Yes 57 22 12 
Rose Street 18,200 2 2 35 Yes Yes No Yes 41 14-18 DNAc 
Euclid Avenue 18,000 4 2 35 Yes No No Yes 52 24 13 
North Broadway 24,500 4 2 35 Yes No No Yes 52 22 11 South Limestone Street 33,500 4 2 35 Yes Yes No Yes 52 26 14 
Tates Creek Pike 27,800 4 2 45 No DNA No Yes 82 25 14 
East High Street 8,500 3 2 35 Yes No Yes Yes 38 13 DNA Clays Mill Pike 6,300 2 2 35 Yes DNA No No 24 12 DNA 
Winchester Road 22,800 5 2 45 Yes ;'-Jo No Yes 69 27 15 
South Broadway 30,800 4 2 40 Yes No No Yes 42 21 11 
Alexandria Drive 11,200 2 2 35 Yes No Yes Yes 40 20 DNA 
Colwnbia Avenue 3,800 2 2 35 Yes Yes Yes Yes 25 9 DNA 
Cooper Drive 20,500 2 2 35 Yes Yes No Yes 24 12 DNA 
Waller Avenue 20,200 2 2 35 No DNA Nb No 24 12 DNA 
Seventh Street 3,700 2 2 35 Yes No No Yes 28 14 DNA 
North Limestone Street 5 '800 2 1 35 Yes Yes No Yes 28 14 DNA 
Liberty Road 8,500 2 2 35 No DNA No No 20 10 DNA 
Eastland Parkway 13,800 2 2 35 No DNA No Yes 36 18 DNA 
East Main Street 13,600 3 1 25 Yes Yes Yes Yes 52 12 DNA 
Richmond Road 20,600 4 2 35 Yes No No Yes 88 28 18 
Meadow Lane 5,600 2 2 35 Yes No No Yes 26 13 DNA 
Mill Street 14,700 2 2 35 Yes Yes 'Yes Yes 29 11 DNA 
Harrodsburg Road 30' 800 4 2 40 Yes No No Yes 75 26 14 
Southland Drive 22,000 3 2 35 No DNA No No 36 13 DNA 
New Circle Road 35,100 4 2 45 No DNA No No 68 24 12 
South Upper Street 11,400 2 1 35 Yes No No Yes 37 17 DNA 
aThe data were taken at the location on a given street where bicycle accidents were found to occur. The data could vary substantially along any given street. 
b1 Foot= ,3048 m 
cDoes Not Apply (DNA) 
,_. 
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TABLE 16. BIKEWAY SURFACE WID'IHS 
NUMBER OF 
LANES 
1 
2 
3 
4 
CONDITION 
Raised curb on one side 
Raised curb on both sides 
Parked cars adjacent 
Dil-l 
24" X 18" 
MINIMUM WID'IH 
FEET 
3.5 
7.0 
10.5 
14.0 
DESIRABLE WID'IH 
FEET 
4.0 
8.0 
12.5 
17.0 
AnJUSTMENTS TO BASIC BIKEWAY WIDTHS 
ADDITIONAL WID'IH, FEET 
MINIMUM 
0.5 
1.0 
2.0 
DESIRABLE 
1.0 
2.0 
2.0 
Ml-8 
12"Xl8" 
Figure 8. Bicycle Route Sign (Dll·l) and Route Marker (Ml-8). 
It was also found that several high-accident 
streets had sidewalks but no curb ramps. The addition 
of curb ramps on these streets {Table 15) would 
provide the cyclist the opportunity to use the sidewalk. 
A city ordinance allows riding a bicycle on a sidewalk 
except in the Cenirai business district. 
To obtain a general idea of bicycle demand, 
very limited bicycle volume counts were taken on the 
three highest high-accident streets: Nicholasville Road, 
Rose Street, and Euclid Avenue. The counts were 
taken from 1 to 4 p.m. on a Monday in May. Approxi-
mately 20 percent of all bicycle accidents were found 
to occur between 1 and 4 p.m. Therefore, if the 
assumption is made that accidents and volume are 
directly related, multiplying the volume found by 
a factor of five would give an approximate daily 
volume. To obtain an approximation of the highest 
demand month, another factor must be applied. 
Considering both of these adjustments would result 
in a combined adjustment factor of about eight. 
The bicycle volume given by AASHTO as a general 
warrant for provision of separated facilities is 200 or 
more bicycles per day (9). The bicycle volumes 
counted during the three-hour periods ranged from 69 
on Rose Street to 21 on Nicholasville Road. 
Sixty-three bicycles were counted on Euclid Avenue. 
Adjusting the counts to approximate a peak day 
condition showed that volumes in excess of the 
minimum necessary to warrant a separate facility 
do exist. 
Nicholasville Road had the lowest bicycle volume 
of the three streets and the highest number of bicycle 
accidents. This probably resulted from higher motor-
vehicle volumes and speeds on this street. Also, the 
pavement width does not allow much room for a 
cyclist. Thirteen of the 21 cyclists counted on this 
street were using the sidewalk. Observations on 
Nicholasville Road indicated that the majority of 
cyclists do use the sidewalk; however, all of the acci-
dents on this street involved a cyclist riding on the 
roadway. The data showed that cyclists will use a 
sidewalk at locations where an obvious hazard exists. 
Rose Street also has curb ramps, but the pavement 
width allows room for cyclists. On Rose Street, 38 of 
the 69 cyclists were riding on the street. Euclid Avenue 
does not have a system of curb ramps, and 57 of the 63 
cyclists rode on the street. 
SUMMARY 
I. The number of bicycle-related, motor-
vehicle accidents in Lexington has increased in recent 
years. 
2. While the bicycle accident rate for 
Lexington was higher than the statewide rate, it was 
lower than for many of the other major cities in 
Kentucky. 
3. The highest number and rate of bicycle 
accidents were found for cyclists between 10 and 14 
years of age. Also, males were found to have a higher 
number and rate of bicycle accidents than females. 
4. The most common accident types involved 
a cyclist exiting a driveway into a motorist's path or 
failing to stop or yield at a controlled intersection. 
5. The ranking of accident types varied 
substantially with the age of the cyclist. 
6. Most of the accidents occurred in resi-
dential areas. 
7. Assigning bicycle accidents into various 
location zones showed that the highest percentage 
of accidents occurred in the zone representing the 
University of Kentucky. 
8. Most of the accidents occurred at inter-
sections. 
9. Accidents involving failure of the motorist 
or cyclist to stop or yield at a controlled intersection 
were found to be the most severe. 
10. The cyclist was found to be at fault in the 
majority of the accidents. 
11. Fallure to yield was the main contributing 
circumstance. 
12. Bicycle accidents occurred most frequently 
between 4 and 7 p.m. on weekdays during the summer 
months. 
13. The distribution of cyclists by age showed 
that Lexington had a larger percentage of older cyclists 
involved in accidents compared to statewide statistics. 
14. Lexington had a lower percentage of severe 
accidents (fatal or incapacitating injury) compared 
to statewide statistics. 
15. An analysis of the distribution of bicycle 
accidents by street showed that there were some 
high-accident streets. 
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16. Only 22 intersections had more than one 
accident during the seven-year study period. 
17. There are currently few designated bicycle 
facilities in Lexington. 
18. Adequate width for the addition of a 
designated bicycle lane does not exist on most of the 
high·accident streets. 
19. A designated bikeway system consisting 
of "shared roadway" bikeways marked by bicycle 
route signs or markers would serve as guidance to 
cyclists and alert motorists of the presence of bicycles. 
20. It was found that several high·accident 
streets had sidewalks but no curb ramps. 
21. Bicycle volume counts taken near the 
University of Kentucky campus indicated that suffici-
ent volumes exist on some streets to warrant the 
provision of separated bicycle facilities. 
22. Observations showed that cyclists will 
use sidewalk facilities at locations where an obvious 
hazard exists on the roadway. 
ACCIDENT COUNTERMEASURES 
The analysis of bicycle accidents by type 
indicated that most of the accidents were the fault of 
the cyclist and involved a cyclist exiting a driveway 
into a motorist 1s path or failing to stop or yield at a 
controlled intersection. This finding agrees with other 
studies wherein it was concluded that the most effec-
tive method of reducing bicycle accidents is education 
of the cyclist (11, 12). Enforcement against cyclist 
violations has also been listed as an effective counter-
measure ( 11). Data presented in this report give specif. 
ic information on bicycle accidents in Lexington as 
related to cyclist characteristics (age and sex), accident 
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type, type oflocation, accident severity, accident fault, 
accident variation with time, and comparison with 
statewide statistics. This information could be used in 
training programs. For example, the data presented in 
Table 5 shows the cyclist's age category for which 
training may best be directed to maximize reduction 
for a given type of accident. 
In addition to education and enforcement, 
another countermeasure may be to designate bicycle 
facilities. Expense and available right of way would 
preclude building many bicycle trails; currently, 
one bicycle trail exists, and two are in planning stages. 
Also, lack of the required width of pavement prevents 
extensive use of designated bicycle lanes. However, 
consideration should be given to a bicyde lane where 
volume or accidents indicate a need on those streets 
where adequate width of pavement exists. In lieu of 
these types of bikeways, use of shared roadways may 
be implemented on streets where a need has been 
shown (such as the high-accident streets). Consider-
ation should also be given to marking streets identified 
in the "Bicycle Facility Plan" as bicycle routes. Either 
the bicycle route sign or the marker shown in Figure 8 
may be used. These signs would serve as a reminder to 
motorists of the presence of bicyclists. Also, increasing 
the curb lane width on four-lane streets whenever 
possible may provide additional space for the bicycle 
even if sufficient width for a designated lane is not 
available. Addition of curb ramps on several high-
accident streets may also provide the cyclist the 
opportunity to use the sidewalk. It was found that 
cyclists will use sidewalks at locations where an 
obvious hazard exists on the roadway; however, the 
sidewalk must be maintained so that it does not create 
a hazard. 
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APPENDIX 
DIAGRAMS OF MAJOR ACCIDENT TYPES 
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Figure A I. Cyclist Exited Driveway into Motorist's Path (14.3 Percent of All 
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Figure A2. Cyclist Failed to Stop or Yield at Controlled Intersection (13.9 Percent 
of All Accidents). 
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Figure A3. Cyclist Made Improper Left Tum (9.0 Percent of All Accidents). 
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Figure A4. Cyclist Rode on Wrong Side of Street (9.0 Percent of All Accidents). 
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Figure AS. Motorist Made Improper Left Tum (9.0 Percent of All Accidents) . 
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Figure A6. Motorist Collided with Rear of Cyclist (8.0 Percent of All Accidents). 
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Figure A 7. Motorist Failed to Stop or Yield at Controlled Intersection (7 .5 Percent 
of All Accidents). 
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Figure A8. Motorist Exited Driveway into Cyclist's Path (6.1 Percent of All 
Accidents). 
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Figure A9. Motorists Made Improper Right Tum (4.6 Percent of All Accidents). 
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